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nection with a radio access network apparatus of the sec-
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Description
TECHNICAL FIELD

[0001] The present invention relates to a mobile com-
munication method, a radio access network apparatus
and an exchange apparatus.

BACKGROUND ART

[0002] A mobile communication system including both
a WCDMA (Wideband-CDMA) mobile communication
scheme and an LTE (Long Term Evolution) mobile com-
munication scheme is configured to be able to perform
Inter-RAT (Radio Access Technology) mobility control
for each mobile station UE to switch between the WCD-
MA mobile communication system and the LTE mobile
communication system.

[0003] Such a mobile communication system is con-
figured, when "Redirection indication" to switch to the
LTE mobile communication system is transmitted to a
mobile station under RRC connection establishment sta-
tus with the WCDMA mobile communication system, the
mobile station UE releases the RRC connection estab-
lished with the WCDMA mobile communication system,
and starts camping-on in a cell under the control of the
LTE mobile communication system.

PRIOR ART DOCUMENT
PATENT DOCUMENT
[0004]

Patent Document 1: Japanese Patent Application
Publication No. 2007-110722

SUMMARY OF THE INVENTION

[0005] Inthe mobile communication system described
above, the mobile station UE is configured to decide a
RAT to perform camp-on based on "priority" managed
as a kind of profile information.

[0006] Therefore, even when the mobile station UE
starts camping-on in the cell under the control of the LTE
mobile communication system according to the "Redi-
rection indication" to the LTE mobile communication sys-
tem as described above, the mobile station UE may start
performing cell reselection and camping-on again in the
cell under control of the WCDMA mobile communication
system at a predetermined timing if the "priority" of the
WCDMA scheme is higher than the "priority" of the LTE
scheme.

[0007] Thus, the mobile communication system de-
scribed above has the following problem in the case
where the mobile communication system of a first com-
munication scheme transmits the mobile station UE "Re-
direction indication" to switch from the mobile communi-
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cation system of the first communication scheme (e.g. ,
WCDMA scheme) to the mobile communication system
of a second communication scheme (e.g. , LTE scheme)
_ Eveninthis case, since the mobile station UE manages
the "priority" of the second communication scheme as
being lower than the "priority" of the first communication
scheme unless being previously notified that the "priority"
of the second communication scheme is higher than the
"priority" of the first communication scheme, the mobile
station UE ends up switching back to the mobile commu-
nication system of the first communication scheme after
theredirection, i.e., the mobile station UE starts camping-
on in the cell under the control of the mobile communi-
cation system of the first communication scheme.
[0008] The mobile communication system described
above also has the following problem even in a case
where the mobile communication system of the first com-
munication scheme transmits the "Redirection indica-
tion" after previously indicating that the "priority" of the
second communication scheme is higher than the "pri-
ority" of the first communication scheme. In this case,
unless the mobile station UE autonomously establishes
RRC connection with the mobile communication system
of the second communication scheme, the mobile station
UE stays in idle mode in the mobile communication sys-
tem of the second communication scheme, which seems
to a user as if a call has been disconnected.

[0009] The present invention was made in considera-
tion of the foregoing problems. It is an objective of the
present invention to provide a mobile communication
method, a radio access network apparatus and an ex-
change apparatus, which are capable of solving the prob-
lem that the mobile station UE switches back to the mo-
bile communication system of the first communication
scheme immediately after the Redirection from the mo-
bile communication system of the first communication
scheme to the mobile communication system of the sec-
ond communication scheme, and the problem that the
mobile station UE stays in a idle mode after the Redirec-
tion to the mobile communication system of the second
communication scheme.

[0010] The first aspect of the present invention is sum-
marized in that a mobile communication method includ-
ing: step A of instructing, by a radio access network ap-
paratus of a first communication scheme, a mobile station
having first radio connection established with the radio
access network apparatus of the first communication
scheme to switch to a mobile communication system of
a second communication scheme; and step B of notifying
the mobile station of a priority by the mobile communi-
cation system of the second communication scheme us-
ing a predetermined signal after the mobile station es-
tablishes second radio connection with a radio access
network apparatus of the second communication
scheme, the priority used to determine a communication
system for camping-on by the mobile station.

[0011] The second aspect of the present invention is
summarized in that a mobile communication method in-
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cluding: step A of instructing, by a radio access network
apparatus of a first communication scheme, a mobile sta-
tion having first radio connection established with the ra-
dio access network apparatus of the first communication
scheme to switch to a mobile communication system of
a second communication scheme; step B of notifying the
mobile communication system of the second communi-
cation scheme, by the radio access network apparatus
of the first communication scheme, that the instruction
has been sent to the mobile station; step C of transmitting
a paging signal to the mobile station from the mobile com-
munication system of the second communication
scheme in response to the notification; and step D of
transmitting a signal to request establishment of the sec-
ond radio connection to a radio access network appara-
tus of the second communication scheme from the mo-
bile station in response to the paging signal.

[0012] The third aspectofthe presentinventionis sum-
marized in that a radio access network apparatus of a
second communication scheme, including: a priority no-
tification unit configured to, after a mobile station having
first radio connection established with a radio access net-
work apparatus of a first communication scheme switch-
es to the mobile communication system of the second
communication scheme in response to an instruction
from the radio access network apparatus of the first com-
munication scheme and establishes second radio con-
nection with the radio access network apparatus of the
second communication scheme, notify the mobile station
of a priority by using a predetermined signal, the priority
used to determine a communication system for camping-
on by the mobile station.

[0013] The fourth aspect of the present invention is
summarized in that a radio access network apparatus of
a second communication scheme, including: a paging
signal transmission unit configured to transmit a paging
signal to a mobile station, having first radio connection
established with a radio access network apparatus of a
first communication scheme, when receiving a notifica-
tion from the radio access network apparatus of the first
communication scheme that the mobile station has been
instructed to switch to a mobile communication system
of the second communication scheme.

[0014] The fifth aspect of the present invention is sum-
marized in that an exchange apparatus of a second com-
munication scheme, including: a priority notification unit
configured to, after a mobile station having first radio con-
nection established with a radio access network appara-
tus of a first communication scheme switches to a mobile
communication system of the second communication
scheme in response to an instruction from the radio ac-
cess network apparatus of the first communication
scheme and establishes second radio connection with
the radio access network apparatus of the second com-
munication scheme, instruct the radio access network
apparatus of the second communication scheme to notify
a priority by using a predetermined signal, the priority
used to determine a communication system for camping-
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on by a mobile station.

[0015] The sixth aspectofthe presentinventionis sum-
marized in that an exchange apparatus of a second com-
munication scheme, including: a paging signal transmis-
sion unit configured to instruct a radio access network
apparatus of the second communication scheme to
transmit a paging signal to a mobile station having first
radio connection established with a radio access network
apparatus of a first communication scheme when receiv-
ing a notification from the radio access network appara-
tus of the first communication scheme that the mobile
station has been instructed to switch to a mobile com-
munication system of the second communication
scheme.

[0016] The seventh aspect of the present invention is
summarized in that a radio access network apparatus of
afirstcommunication scheme, including: a determination
unit configured to determine whether or not to instruct a
mobile station having first radio connection established
with the radio access network apparatus of the first com-
munication scheme to switch to a mobile communication
system of a second communication scheme, based on
the location of the mobile station and the placement of
the cell under the control of the mobile communication
system of the second communication scheme.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1 is an overall configuration diagram of a mobile
communication system according to a first embodi-
ment of the present invention.

Fig. 2is a functional block diagram of a mobile station
according to the first embodiment of the present in-
vention.

Fig. 3 is a functional block diagram of an exchange
apparatus according to the first embodiment of the
present invention.

Fig. 4 is a functional block diagram of a radio base
station according to the first embodiment of the
present invention.

Fig. 5 is a sequence diagram showing operations of
the mobile communication system according to the
first embodiment of the present invention.

Fig. 6is a functional block diagram of a radio network
controller according to Modified Example 1 of the
present invention.

Fig. 7 is a sequence diagram showing operations of
a mobile communication system according to Mod-
ified Example 1 of the present invention.

MODES FOR CARRYING OUT THE INVENTION

(Configuration of Mobile Communication System Ac-
cording to First Embodiment of the Present Invention)

[0018] With reference to Figs. 1 to 4, a mobile commu-
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nication system according to a first embodiment of the
present invention is described.

[0019] The mobile communication system according
to this embodiment includes a WCDMA mobile commu-
nication system (radio access network) as a mobile com-
munication system (radio access network) of a first com-
munication scheme, and also includes an LTE mobile
communication system (radio access network) as a mo-
bile communication system (radio access network) of a
second communication scheme.

[0020] To be more specific, as shown in Fig. 1, the
mobile communication system according to this embod-
iment includes a WCDMA exchange apparatus SGSN,
a radio network controller RNC that is a WCDMA radio
access network apparatus, an LTE exchange apparatus
MME, a radio base station eNB that is an LTE radio ac-
cess network apparatus, a mobile management server
HLR (Home Location Register) connected to the WCD-
MA exchange apparatus SGSN and the LTE exchange
apparatus MME.

[0021] Note that, in the mobile communication system
according to this embodiment, a device BNB-GW for ac-
commodating a femtocell radio base station NodeB may
be used, instead of the radio network controller RNC, as
the WCDMA radio access network apparatus. Moreover,
a device HeNB-GW for accommodating a femtocell radio
base station eNB may be used, instead of the radio base
station eNB, as the LTE radio access network apparatus.
[0022] The mobile communication system according
to this embodiment is configured to be able to perform
Inter-RAT mobility control for a mobile station UE.
[0023] To be more specific, in the mobile communica-
tion system according to this embodiment, the mobile
station UE is configured to switch over between a state
of having RRC connection with the WCDMA mobile com-
munication system (e.g. , Cell PCH state) and a state of
having RRC connection with the LTE mobile communi-
cation system (e.g., Connected state).

[0024] As shown in Fig. 2, the mobile station UE in-
cludes a profile information management unit 11, an LTE
interface 12 and a WCDMA interface 13.

[0025] The profile information management unit 11 is
configured to manage profile information on the mobile
station UE.

[0026] Here, the profile information management unit
11 is configured to manage "priority" as a kind of the
profile information on the mobile station UE. "priority" is
used to determine a RAT for the mobile station UE to
perform camp-on.

[0027] In the example shown in Fig. 1, "priority" of the
WCDMA scheme is higher than "priority" of the LTE
scheme. The mobile station UE is configured to perform
camp-on in a cell under control of the WCDMA mobile
communication system preferentially over camp-on in a
cell under control of the LTE mobile communication sys-
tem under the above condition.

[0028] ThelLTEinterface 12serves as aninterface with
the LTE mobile communication system, while the WCD-
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MA interface 13 serves as an interface with the WCDMA
mobile communication system.

[0029] As shown in Fig. 3, the exchange apparatus
MME includes a profile information management unit 21,
a reception unit 22, a paging signal transmission unit 23
and a priority notification unit 24.

[0030] The profile information management unit 21 is
configured to manage profile information on a predeter-
mined mobile station UE, e.g., a mobile station UE
presentin a cell under control of the exchange apparatus
MME.

[0031] The reception unit 22 is configured to receive
various signals transmitted by the exchange apparatus
SGSN, the mobile station UE, the mobile management
server HLR, and the like.

[0032] The paging signaltransmission unit 23 instructs
the radio base station eNB, upon reception of "New Info"
from the radio network controller RNC, to transmit a pag-
ing signal to the mobile station UE.

[0033] Here, "New Info" is a notification that the mobile
station UE has been instructed to switch to a mobile com-
munication system of a specific communication system.
[0034] For example, the "New Info" may be notified by
an instruction to update an "SPID (Subscriber Profile ID)"
specified by 3GPP, or may be notified by an information
elementin a"Release Request" of RANAP/Slora"Cause
value".

[0035] The priority notification unit 24 is configured to
notify the "priority" described above using a predeter-
mined signal, e.g., "RRC Connection Release" to release
the RRC connection established between the mobile sta-
tion UE and the radio base station eNB, after the "New
Info" is received by the reception unit 22.

[0036] For example, when the "New Info" received by
the reception unit 22 indicates that the mobile station UE
has been instructed to switch to the LTE mobile commu-
nication system, the priority notification unit 24 makes a
notification using "RRC Connection Release" so that the
"priority" of the LTE scheme is higher than the "priority"
of the WCDMA scheme.

[0037] Here, the priority notification unit 24 may notify,
as the "priority" described above, the "priorities" of all the
RATs managed by the mobile station UE or only the "pri-
ority" of the RAT to be changed, or may notify information
indicating how to change the "priority" of each RAT.
[0038] The priority notification unit 24 may also notify
the "priority" described above using "RRC Connection
Release" to release the RRC connection established by
the mobile station UE according to a paging signal trans-
mitted by the radio base station eNB, after the "New Info"
is received by the reception unit 22.

[0039] Alternatively, the priority notification unit 24 may
notify the "priority" described above using a signal "RRC
Connection Release" to release the RRC connection es-
tablished in location registration of the mobile station UE
with the LTE mobile communication system, after the
"New Info" is received by the reception unit 22.

[0040] Note that the functions of the exchange appa-
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ratus MME shown in Fig. 3 may be provided in one or
more other devices in a core network device such as the
mobile management server HLR and xGSN.

[0041] As shown in Fig. 4, the radio base station eNB
includes a reception unit 25, a paging signal transmission
unit 26 and a priority notification unit 26.

[0042] The reception unit 25 is configured to receive
various signals transmitted by the mobile station UE, the
exchange apparatus MME, and the like.

[0043] The paging signal transmission unit 26 is con-
figured to transmit a paging signal to the mobile station
UE in response to an instruction from the exchange ap-
paratus MME.

[0044] The priority notification unit 27 is configured to
notify the "priority" described above using a predeter-
mined signal, e.g., a signal "RRC Connection Release"
to release the RRC connection established with the mo-
bile station UE, in response to the instruction from the
exchange apparatus MME.

[0045] Here, the priority notification unit 27 may notify,
as the "priority" described above, the "priorities" of all the
RATs managed by the mobile station UE or only the "pri-
ority" of the RAT to be changed, or may notify information
indicating how to change the ’priority" of each RAT.
[0046] The priority notification unit 27 may also notify
the "priority" described above using "RRC Connection
Release" to release the RRC connection established by
the mobile station UE according to the paging signal
transmitted by the paging signal transmission unit 26.
[0047] Alternatively, the priority notification unit 27 may
notify the "priority" described above using "RRC Connec-
tion Release to release the RRC connection established
in location registration of the mobile station UE with the
LTE mobile communication system.

[0048] Note that the priority notification unit 27 may
notify, upon reception of "RRC Connection Setup Com-
plete" from the mobile station UE according to the paging
signal transmitted by the paging signal transmission unit
26, the "priority" described above using "RRC Connec-
tion Release" to release the RRC connection related to
the "RRC Connection Setup Complete" regardless of the
instruction from the exchange apparatus MME.

(Operations of Mobile Communication System According
to First Embodiment of the Present Invention)

[0049] With reference to Fig. 5, description is given of
operations of the mobile communication system accord-
ing to the first embodiment of the present invention.
[0050] As shown in Fig. 5, when the mobile station UE
has established an RRC connection with the radio net-
work controller RNC in Step S1000, the radio network
controller RNC sends the mobile station UE "RRC Con-
nection Release (signal to release the RRC connection)"
including "Redirection indication" to the LTE mobile com-
munication system in Step S1001.

[0051] The mobile station UE determines to switch to
the LTE mobile communication system in Step S1002A,
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and then transmits "Tracking Area Update" to the ex-
change apparatus MME in Step S1003A.

[0052] Thereafter, in Step S1004A, the exchange ap-
paratus MME transmits "Update Location Request" to
the mobile management server HLR in Step S1004A,
and then the mobile management server HLR transmits
"Update Location Answer" to the exchange apparatus
MME in Step S1005A. As a result, the location registra-
tion of the mobile station UE with the LTE mobile com-
munication system is completed.

[0053] Meanwhile, the radio network controller RNC
transmits "lu Release Request" including "New Info" to
the exchange apparatus SGSNin Step S1002B, and then
the exchange apparatus SGSN transmits "New Info" to
the exchange apparatus MME in Step S1003B.

[0054] Here, the "New Info" is a notification that "Re-
direction indication" to the LTE mobile communication
system has been transmitted to the mobile station UE.
[0055] In Step S1004B, the exchange apparatus MME
recognizes from the "New Info" that the mobile station
UE is in the "Redirection process" for the LTE mobile
communication system, and stands by without starting
processing of connecting the mobile station UE to the
LTE mobile communication system.

[0056] In Step S1006, the exchange apparatus MME
instructs the radio base station eNB to transmit a paging
signal to the mobile station UE.

[0057] In Step S1007, the radio base station eNB
transmits the paging signal to the mobile station UE in
response to the instruction from the exchange apparatus
MME.

In Step S1008, the mobile station UE transmits "RRC
Connection Request" to the radio base station eNB in
response to the received paging signal. Then, in Step
S1009, the radio base station eNB transmits "RRC Con-
nection Setup" to the mobile station UE. Thereafter, in
Step S1010, the radio base station eNB transmits "RRC
Connection Setup Complete" to the mobile station UE.
[0058] In Step S1011, the radio base station eNB no-
tifies the exchange apparatus MME that the establish-
ment of the RRC connection with the mobile station UE
has been completed.

[0059] In Step S1012, the exchange apparatus MME
instructs the radio base station eNB to release the RRC
connection, in response to the notification from the radio
base station eNB.

[0060] Here, when there is unsent or unreceived data
on the mobile station UE in the WCDMA mobile commu-
nication system, the exchange apparatus MME may in-
struct the radio base station eNB to release the RRC
connection after completing the transmission or recep-
tion of such data through the RRC connection.

[0061] In Step S1013, the radio base station eNB
transmits "RRC Connection Release" including the "pri-
ority" described above to the mobile station UE in re-
sponse to the instruction from the exchange apparatus
MME.

[0062] Thereafter, the mobile station UE updates the
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"priority" managed as profile information, based on the
"priority" included in the received "RRC Connection Re-
lease".

(Advantageous Effects of Mobile Communication Sys-
tem According to First Embodiment of the Present Inven-
tion)

[0063] The mobile communication system according
to the first embodiment of the present invention can solve
the problem that the mobile station UE switches back to
the mobile communication system of the first communi-
cation scheme immediately after Redirection from the
mobile communication system of the first communication
scheme to the mobile communication system of the sec-
ond communication scheme, since the mobile station UE
changes the managed "priority" based on the "priority"
included in the "RRC Connection Release" transmitted
in the mobile communication system after the Redirec-
tion.

(Modified Example 1)

[0064] With reference to Figs. 6 and 7, description is
given of Modified Example 1 of the mobile communica-
tion system according to the first embodiment described
above. Hereinafter, description is given of differences be-
tween a mobile communication system according to
Modified Example 1 and the mobile communication sys-
tem according to the first embodiment described above.
[0065] As shown in Fig. 6, a radio network controller
RNC according to Modified Example 1 includes a deter-
mination unit 31 and a UE interface 32.

[0066] The determination unit 31 is configured to de-
termine whether or not to instruct the mobile station UE
to switch to the LTE mobile communication system,
based on the location of the mobile station UE having
RRC connection with the radio network controller RNC
and the placement of the cell under the control of the LTE
mobile communication system.

[0067] Here, the determination unit 31 is configured to
manage the placement of the cell under the control of
the WCDMA mobile communication system and the
placement of the cell under the control of the LTE mobile
communication system.

[0068] The determination unit 31 is also configured to
manage kinds of communication services provided in
each cell.

[0069] Thus, the determination unit 31 may determine
to instruct the mobile station UE to switch to the LTE
mobile communication system, when determining that
the location of the mobile station UE having RRC con-
nection with the radio network controller RNC and per-
forming predetermined communicationisin the cell under
the control of the LTE mobile communication system pro-
viding the predetermined communication.

[0070] Note that the determination unit 31 may calcu-
late the location of the mobile station UE based on "Cell
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Update" transmitted by the mobile station UE.

[0071] The UE interface 32 serves as an interface with
each mobile station UE present in the cell under the con-
trol of the radio network controller RNC.

[0072] With reference to Fig. 7, description is given
below of operations of the mobile communication system
according to Modified Example 1.

[0073] Asshownin Fig. 7, when the mobile station UE
is in "CELL FACH/PCH state" in Step S2000, the mobile
station UE transmits "Cell Update" including a measure-
ment result (e.g., measurement result on radio quality of
adjacentcell) in the mobile station UE to the radio network
controller RNC through a RACH (Random Access Chan-
nel) in Step S2001.

[0074] In Step S2002, the radio network controller
RNC determines to instruct the mobile station UE to
switch to the LTE mobile communication system, by re-
ferring to the location of the mobile station UE calculated
using the measurement result included in the "Cell Up-
date" and the placement of the cell under the control of
the LTE mobile communication system.

[0075] In Step S2003, the radio network controller
RNC sends the mobile station UE "RRC Connection Re-
lease (signal to release the RRC connection)" including
"Redirection indication" to the LTE mobile communica-
tion system.

[0076] In Step S2004, the mobile station UE transmits
"RRC Connection Request" to the radio base station eNB
in response to the received "RRC Connection Release"
including the "Redirection indication".

[0077] Thereafter, the radio base station eNB trans-
mits "RRC Connection Setup" to the mobile station UE
in Step S2005, and then transmits "RRC Connection Set-
up Compete to the mobile station UE in Step S2006.
[0078] In Step S2007, the radio base station eNB no-
tifies the exchange apparatus MME that the establish-
ment of the RRC connection with the mobile station UE
has been completed.

[0079] In Step S2008, the exchange apparatus MME
instructs the radio base station eNB to release the RRC
connection, in response to the notification from the radio
base station eNB.

[0080] Here, when there is unsent or unreceived data
on the mobile station UE in the WCDMA mobile commu-
nication system, the exchange apparatus MME may in-
struct the radio base station eNB to release the RRC
connection after completing the transmission or recep-
tion of such data through the RRC connection.

[0081] In Step S2009, the radio base station eNB
transmits "RRC Connection Release" including the "pri-
ority" described above to the mobile station UE in re-
sponse to the instruction from the exchange apparatus
MME.

[0082] Thereafter, the mobile station UE updates the
"priority" managed as profile information, based on the
"priority" included in the received "RRC Connection Re-
lease".
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(Modified Example 2)

[0083] Inthe mobile communication system according
to the first embodiment and Modified Example 1, the de-
scription is given of the case where the mobile station
UE switches from the WCDMA mobile communication
system to the LTE mobile communication system. How-
ever, the present invention is not limited to the above
case, but is also applicable to a case where the mobile
station UE switches from the LTE mobile communication
system to the WCDMA mobile communication system.
[0084] Insuch a case, the exchange apparatus SGSN
includes the functions of the exchange apparatus MME
shown in Fig. 3, and the radio network controller RNC
includes the functions of the radio base station eNB
shown in Fig. 4.

[0085] The above aspects of this embodiment may be
expressed as follows.

[0086] A first aspect of this embodiment is a mobile
communication method including: step A of instructing,
by a radio network controller RNC (radio access network
apparatus of a first communication scheme), a mobile
station UE having RRC connection #1 (first radio con-
nection) established with the radio network controller
RNC to switch to a mobile communication system of LTE
scheme (second communication scheme) ; and step B
of, after the mobile station UE establishes RRC connec-
tion #2 with a radio base station eNB (radio access net-
work apparatus of the second communication scheme),
notifying the mobile station UE of a priority by the LTE
mobile communication system using a predetermined
signal (e.g., signal torelease RRC connection #2 (second
radio connection)), the priority used to determine a RAT
(communication system) for camping-on by the mobile
station UE.

[0087] A second aspect of this embodimentis a mobile
communication method including: step A of instructing,
by a radio network controller RNC, a mobile station UE
having RRC connection #1 established with the radio net-
work controller RNC to switch to an LTE mobile commu-
nication system; step B of notifying the LTE mobile com-
munication system, by the radio network controller RNC,
that the instruction described above has been sent to the
mobile station UE; step C of transmitting, by the LTE
mobile communication system, a paging signal to the mo-
bile station UE in response to the notification; and step
D of transmitting, by the mobile station UE, "RRC Con-
nection Request" to request establishment of RRC con-
nection #2 to a radio base station eNB in response to the
paging signal addressed to the mobile station.

[0088] Inthe first or second aspect of this embodiment,
the radio network controller RNC may perform the in-
struction described above, in the step A, to the mobile
station UE based on the location of the mobile station
UE and the placement of the cell under the control of the
LTE mobile communication system.

[0089] Athirdaspectofthisembodimentisaradiobase
station eNB including a priority notification unit 27 con-
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figured to, after a mobile station UE having RRC connec-
tion #1 established with a radio network controller RNC
switches to the LTE mobile communication systemin re-
sponse to an instruction from the radio network controller
RNC and establishes the RRC connection #2 with the
radio base station eNB, notify a priority used to determine
a RAT for camping-on by a mobile station UE by using
a predetermined signal (e.g., "RRC Connection Release"
to release RRC connection #2).

[0090] A fourth aspect of this embodiment is a radio
base station eNB including a paging signal transmission
unit 26 configured to transmit a paging signal to a mobile
station UE, having RRC connection #1 established with
a radio network controller RNC, when receiving a notifi-
cation from the radio network controller RNC that the
mobile station UE has been instructed to switch to an
LTE mobile communication system.

[0091] A fifth aspect of this embodiment is an ex-
change apparatus MME (exchange apparatus of the sec-
ond communication scheme) including a priority notifica-
tion unit 24 configured to, after a mobile station UE having
RRC connection #1 established with a radio network con-
troller RNC switches to the LTE mobile communication
system in response to an instruction from the radio net-
work controller RNC and establishes RRC connection #2
with a radio base station eNB, instruct the radio base
station eNB to notify a priority used to determine a RAT
for camping-on by a mobile station UE by using a signal
to release RRC connection #2.

[0092] A sixth aspect of this embodiment is an ex-
change apparatus MME including a paging signal trans-
mission unit 23 configured to instruct a radio base station
eNB to transmit a paging signal to a mobile station UE,
having RRC connection #1 established with a radio net-
work controller RNC, when receiving a notification from
the radio network controller RNC that the mobile station
UE has been instructed to switch to an LTE mobile com-
munication system.

[0093] A seventh aspect of this embodiment is a radio
network controller RNC including a determination unit 31
configured to determine whether or not to instruct a mo-
bile station UE having RRC connection #1 established
with the radio network controller RNC to switchtoan LTE
mobile communication system, based on the location of
the mobile station UE and the placement of the cell under
the control of the LTE mobile communication system.
[0094] Note thatthe above described operations of the
mobile management server HLR, the exchange appara-
tus SGSN, the radio network controller RNC, the ex-
change apparatus MME, the radio base station eNB, and
the mobile station UE may be implemented by hardware,
may be implemented by a software module executed by
a processor, or may be implemented by a combination
of both.

[0095] The software module may be provided in any
type of storage medium such as a RAM (Random Access
Memory), a flash memory, a ROM (Read Only Memory),
an EPROM (Erasable Programmable ROM), an EEP-
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ROM (Electronically Erasable and Programmable ROM),
a register, a hard disk drive, a removable disk, or a CD-
ROM.

[0096] The storage medium is connected to the proc-
essor so that the processor can read and write informa-
tion from and to the storage medium. Also, the storage
medium may be integrated into the processor. Also, the
storage medium and the processor may be provided in
an ASPIC. The ASPIC may be provided in the mobile
management server HLR, the exchange apparatus SG-
SN, the radio network controller RNC, the exchange ap-
paratus MME, the radio base station eNB, and the mobile
station UE. Also, the storage medium and the processor
may be provided in the mobile management server HLR,
the exchange apparatus SGSN, the radio network con-
troller RNC, the exchange apparatus MME, the radio
base station eNB, and the mobile station UE as a discrete
component.

[0097] Hereinabove, the present invention has been
described in detail using the above embodiment; howev-
er, itis apparent to those skilled in the art that the present
invention is not limited to the embodiment described
herein. Modifications and variations of the present inven-
tion can be made without departing from the scope of the
present invention defined by the description of the scope
of claims. Thus, what is described herein is for illustrative
purpose, and has no intention whatsoever to limit the
present invention.

[0098] Note that the entire content of Japanese Patent
Application No. 2009-191943 (filed on August 21, 2009)
is incorporated herein by reference.

INDUSTRIAL APPLICABILITY

[0099] The present invention is useful for radio com-
munication and the like since the invention can provide
a mobile communication method, a radio access network
apparatus and an exchange apparatus, which are capa-
ble of solving the problem that the mobile station UE
switches back to the mobile communication system of
the first communication scheme immediately after Redi-
rection from the mobile communication system of the first
communication scheme to the mobile communication
system of the second communication scheme, and the
problem that the mobile station UE stays in a idle mode
after the Redirection to the mobile communication sys-
tem of the second communication scheme.

EXPLANATION OF REFERENCE NUMERALS
[0100]

UE... mobile station

11, 21... profile information management unit
12... LTE interface

13... WCDMA interface

MME... exchange apparatus

eNB.., radio base station
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22, 25... reception unit

23, 26... paging signal transmission unit
24, 27 .., priority notification unit

RNC... radio network controller

31.., determination unit

32... UE interface

Claims
1. A mobile communication method comprising:

step A of instructing, by a radio access network
apparatus of a first communication scheme, a
mobile station having first radio connection es-
tablished with the radio access network appa-
ratus of the first communication scheme to
switch to a mobile communication system of a
second communication scheme; and

step B of notifying the mobile station of a priority
by the mobile communication system of the sec-
ond communication scheme using a predeter-
mined signal after the mobile station establishes
second radio connection with aradio access net-
work apparatus of the second communication
scheme, the priority used to determine a com-
munication system for camping-on by the mobile
station.

2. A mobile communication method comprising:

step A of instructing, by a radio access network
apparatus of a first communication scheme, a
mobile station having first radio connection es-
tablished with the radio access network appa-
ratus of the first communication scheme to
switch to a mobile communication system of a
second communication scheme;

step B of notifying the mobile communication
system of the second communication scheme,
by the radio access network apparatus of the
first communication scheme, that the instruction
has been sent to the mobile station;

step C of transmitting a paging signal to the mo-
bile station from the mobile communication sys-
tem of the second communication scheme in re-
sponse to the notification; and

step D of transmitting a signal to request estab-
lishment of the second radio connection to a ra-
dio access network apparatus of the second
communication scheme from the mobile station
in response to the paging signal.

3. Themobile communication method according to one
of claims 1 and 2, wherein
in the step A, the radio access network apparatus of
the first communication scheme performs the in-
struction to the mobile station based on the location
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of the mobile station UE and the placement of the
cell under the control of the mobile communication
system of the second communication scheme.

4. Aradio access network apparatus of a second com-
munication scheme, comprising:

a priority notification unit configured to, after a
mobile station having first radio connection es-
tablished with a radio access network apparatus
of a first communication scheme switches to the
mobile communication system of the second
communication scheme in response to an in-
struction from the radio access network appa-
ratus of the first communication scheme and es-
tablishes second radio connection with the radio
access network apparatus of the second com-
munication scheme, notify the mobile station of
a priority by using a predetermined signal, the
priority used to determine a communication sys-
tem for camping-on by the mobile station.

5. Aradio access network apparatus of a second com-
munication scheme, comprising:

a paging signal transmission unit configured to
transmit a paging signal to a mobile station, hav-
ing firstradio connection established with a radio
access network apparatus of a first communica-
tion scheme, when receiving a notification from
the radio access network apparatus of the first
communication scheme that the mobile station
has been instructed to switch to a mobile com-
munication system of the second communica-
tion scheme.

6. Anexchange apparatus of a second communication
scheme, comprising:

a priority notification unit configured to, after a
mobile station having first radio connection es-
tablished with a radio access network apparatus
of a first communication scheme switches to a
mobile communication system of the second
communication scheme in response to an in-
struction from the radio access network appa-
ratus of the first communication scheme and es-
tablishes second radio connection with the radio
access network apparatus of the second com-
munication scheme, instruct the radio access
network apparatus of the second communica-
tion scheme to notify a priority by using a pre-
determined signal, the priority used to determine
a communication system for camping-on by a
mobile station.

7. Anexchange apparatus of a second communication
scheme, comprising:
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a paging signal transmission unit configured to
instruct a radio access network apparatus of the
second communication scheme to transmit a
paging signal to a mobile station having first ra-
dio connection established with a radio access
network apparatus of a first communication
scheme when receiving a natification from the
radio access network apparatus of the first com-
munication scheme that the mobile station has
been instructed to switch to a mobile communi-
cation system of the second communication
scheme.

8. Aradio access network apparatus of a first commu-
nication scheme, comprising:

a determination unit configured to determine
whether or not to instruct a mobile station having
first radio connection established with the radio
access network apparatus of the first communi-
cation scheme to switch to a mobile communi-
cation system of a second communication
scheme, based on the location of the mobile sta-
tion and the placement of the cell under the con-
trol of the mobile communication system of the
second communication scheme.



EP 2 469 933 A1

FIG. 1

HLR

MME SGSN

eNB RNC

10



EP 2 469 933 A1

FIG. 2

~_ MOBILE
12 STATION
~ UE
LTE
INTERFACE :L
[C/‘\
PROFILE
WCDMA INFORMATION
INTERFACE MANAGEMENT
S UNIT
0 PRIORITY| RAT
1 WCDMA
2 LTE
FIG. 3
_ EXCHANGE
APPARATUS
PAGING SIGNAL MME
TRANSMISSION {~_23
UNIT 91
INFORMATION
RECEPTION }~_22 MANAGEMENT
UNIT UNIT
24
/_J
PRIORITY
NOTIFICATION
UNIT




EP 2 469 933 A1

FIG. 4
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FIG. 6
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